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Abstract
Introduction: In addition to physical impairment, post-stroke patients also display emotional and cognitive disorders, e.g., depression 
and dementia, which may result from a stroke or occur independently of it. Because these disorders affect treatment outcome, the 
risk of a subsequent stroke, and mortality, they should be taken into account during rehabilitation.
Aim: The aim of this study was to assess the prevalence of depression and dementia among post-stroke patients and to assess the cor-
relation between these disorders and sociodemographic and clinical characteristics. 
Material and methods: Retrospective analysis of medical documentation of 124 post‑stroke patients hospitalised in a neurological reha-
bilitation ward from 1 January 2012 to 31 July 2013 was conducted. Depression and dementia were diagnosed by psychologists using 
the Mini‑Mental State Examination, Short Test of Mental State, Hamilton Rating Scale for Depression, and Beck Depression Inventory.
Results: a total of 46% of post‑stroke patients rehabilitated in the Krzeszowice Rehabilitation Centre were diagnosed with dementia, 
and 39% were diagnosed with depression. Persons aged over 65 years had a higher chance of dementia compared to younger persons 
(OR=5.91, 95%CI: 2.52–13.89). Aphasia correlated with a five times higher chance of dementia (OR=5.74, 95%CI: 1.93–17.11). 
Sex, education, and other analysed clinical and sociodemographic characteristics did not correlate with dementia. No correlation was 
found between depression and dementia, age, sex, education, number of inhabitants, the type, location and number of strokes, time 
since stroke, hypertension, diabetes, or aphasia.
Conclusions: Dementia and depression were diagnosed in a group of post‑stroke patients. Dementia was more prevalent among per-
sons aged over 65 years and persons with aphasia. Because depression and dementia increase the risk of a subsequent stroke and mor-
tality in post-stroke patients, both disorders should be diagnosed and treated early to prevent their effects.
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Streszczenie
Wstęp: U pacjentów po udarze mózgu usprawnianych w Oddziałach Rehabilitacji oprócz niepełnosprawności fizycznej występują za-
burzenia emocjonalne i poznawcze. Mogą one być wynikiem udaru, ale mogą również występować bez związku z udarem. Bez wzglę-
du na etiologię i mechanizm powstawania wymagają uwzględnienia w pracy z pacjentem, gdyż wpływają na proces usprawniania, 
ryzyko kolejnego udaru oraz na umieralność. Cel: Ocena częstości występowania depresji i otępienia w grupie pacjentów po udarze 
mózgu, a także związku ich występowania z cechami socjo‑demograficznymi i klinicznymi.
Materiał i metody: Dokonano przeglądu dokumentacji pacjentów. Przeanalizowano dokumentację 124 pacjentów w wieku od 37 do 
91 lat wypisanych z Oddziału Rehabilitacji Neurologicznej w okresie od 01.01.2012 do 31.07.2013. Obecność otępienia i depresji 
stwierdzano na podstawie klinicznej diagnozy postawionej przez psychologów posiłkujących się testami: Mini‑Mental State Exami-
nation (MMSE) i Krótkim Testem Stanu Psychicznego (KTSP) oraz skalą Hamiltona i skalą Becka. 
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Wyniki: Otępienie stwierdzano u 46% pacjentów po udarze mózgu usprawnianych w Oddziale Rehabilitacji Neurologicznej Ośrodka 
Rehabilitacji Narządu Ruchu „Krzeszowice”, a depresję u blisko 39%. U osób w wieku powyżej 65 lat stwierdzono większą szansę wy-
stąpienia otępienia w porównaniu do osób młodszych (OR=5,91; 95%CI: 2,52‑13,89). Występowanie afazji było związane z pięcio-
krotnie większą szansą wystąpienia otępienia (OR=5,74; 95%CI: 1,93‑17,11). Płeć, wykształcenie oraz pozostałe czynniki kliniczne 
i socjo‑demograficzne nie były związane z występowaniem otępienia. Nie stwierdzono związku pomiędzy występowaniem depresji 
a otępieniem, wiekiem, płcią, wykształceniem, liczbą współmieszkańców, typem udaru, lokalizacją udaru, liczbą udarów, czasem od 
udaru, nadciśnieniem tętniczym, cukrzycą oraz afazją. 
Wnioski: Depresja i otępienie towarzyszą niepełnosprawności po udarze mózgu. Otępienie częściej występuje u osób powyżej 65 roku 
życia oraz u pacjentów z afazją. Ponieważ depresja i otępienie zwiększają ryzyko kolejnego udaru mózgu oraz u osób na nie cierpiących 
stwierdza się wyższą śmiertelność w porównaniu do pacjentów bez tych schorzeń, powinno się je wcześnie wykrywać i leczyć aby 
zapobiegać ich skutkom.
INTRODUCTION
Depression and dementia are the most 
common mental disorders among per-
sons aged over 65 years.1 Depression 
is the most frequent psychiatric com-
plication following a stroke, occurring 
in approximately one-third of stroke 
patients2. Depression hampers treat-
ment and rehabilitation of neurologi-
cal disorders, and limits independent 
functioning in stroke patients. Mortal-
ity following a stroke is greater among 
patients with depression than among 
patient without depression3. Further-
more, depression occurring before the 
age of 65 years quadruples the risk of 
a stroke4.
Researchers differ in opinion with 
respect to the etiology and develop-
ment mechanism of depression. Some 
underline the crucial role of the bio-
logical mechanism, while others point 
to the role of psychosocial factors. 
Robinson et al.5 showed in 1975 that 
depression results from disruptions to 
sympathetic transmission in the right 
hemisphere of the brain. On the oth-
er hand, a study in 1984 emphasised 
the role of damage to the left frontal 
region6. a study by Carson et al.7 from 
2000 did not confirm any correlation 
between the location of the stroke and 
the occurrence of depression.
In 2005, Hackett and Anderson2 
conducted a meta‑analysis of 20 stud-
ies with 18,000 persons with depres-
sion and found that the risk of post-
stroke depression (PSD) correlated 
with lack of physical fitness, stroke in-
tensity, cognitive disorders, and social 
factors (loneliness and lack of social 
support). On the other hand, meta‑
analysis found no correlation between 
PSD and the age at which the stroke 
occurred, sex, education, co-occur-
rence of diabetes, medical history of 
the stroke, or type of stroke. Hack-
ett and Anderson pointed out that the 
studies included in the meta-analysis 
had numerous flaws in terms of ex-
clusion criteria (patients with a histo-
ry of depression and patients who had 
difficulties with communication due 
to aphasia or dementia were exclud-
ed), time at which depression symp-
toms were assessed (the earliest as-
sessment took place three weeks after 
the stroke, and the latest assessment 
took place 12 months after it), and the 
choice of variables included into mul-
ti-factor analyses (e.g., variables that 
did not show any correlation with de-
pression in single-factor analyses but 
did so in other studies)8.
A multicentre study in Italy showed 
that risk factors for PSD comprised 
a history of depression, a history of 
stroke, severe disability, and being 
a woman9. Neither the type and lo-
cation of the stroke nor cognitive dis-
orders correlated with the occurrence 
of PSD. a study in Finland observed 
a minor effect of cognitive disorders 
on the occurrence of PSD. Conse-
quently, it seems that assessing and 
recognising PSD factors requires fur-
ther research10.
Identifying PSD factors could help 
prevent it or provide early treatment. 
The fact that depression constitutes 
a risk factor for the re‑occurrence of 
a stroke and that it negatively affects 
the length and quality of life in stroke 
patients supports the hypothesis that 
earlier diagnosis and treatment of de-
pression can prove benefitial11.
Another mental disorder frequent-
ly occurring in post-stroke patients 
is dementia. According to ICD‑10, 
dementia is a group of symptoms 
caused by chronic and progressive 
brain disorders. These symptoms 
comprise: memory, thinking, ori-
entation, understanding, counting 
and language use disorders, and de-
creased learning and evaluation abil-
ities12. Post-stroke dementia refers to 
any type of dementia appearing after 
a stroke, regardless of its cause. Post‑
stroke dementia occurs in approxi-
mately 30% of stroke patients13. It is 
estimated that half of the post-stroke 
dementia cases is vascular dementia, 
and over 40% is Alzheimer’s dis-
ease14,15. Research has shown that de-
mentia correlates with a three times 
greater risk of another stroke and 
two times greater risk of death14,16. 
Furthermore, dementia increases the 
patient’s dependency on others in 
everyday activity17.
Research shows that the number of 
post-stroke dementia cases is rising, 
and is predicted to rise due to pop-
ulation ageing and decreased mor-
tality rate of patients. Consequently, 
the demand for care and rehabilita-
tion of post-stroke patients will in-
crease17. Risk factors for post-stroke 
dementia comprise old age, low ed-
ucation, a history of cognitive disor-
ders, severe stroke, diabetes, left-hem-
isphere stroke, and hypercholesterol-
aemia. Women are at greater risk of 
post-stroke dementia than men14,18–20.
Klimkowicz‑Mrowiec et al.21 
showed that post-stroke demen-
tia occurred in 22.6% of patients at 
the Stroke Unit in the Department of 
Neurology of the University Hospital 
in Krakow, and correlated indepen-
dently with age, diabetes, and neuro-
logical disorders present at the time of 
admission to hospital. This study aims 
to help determine the prevalence of 
post-stroke dementia and its risk fac-
tors among Polish patients.
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AIM OF THE STUDY
The aim of this study was to assess 
the prevalence of depression and de-
mentia, and to determine the corre-
lation between these two disorders 
and sociodemographic and clini-
cal characteristics of stroke patients 
who underwent rehabilitation in the 
Neurological Rehabilitation Depart-
ment of the Krzeszowice Rehabilita-
tion Center.
The following research questions 
were posed: 
1. Does the occurrence of dementia 
correlate with sociodemographic 
characteristics? 
2. Does the occurrence of depression 
correlate with sociodemographic 
characteristics? 
3. Does the occurrence of dementia 
correlate with clinical characteris-
tics?
4. Does the occurrence of depression 
correlate with clinical characteris-
tics?
MATERIAL AND METHODS
All stroke patients hospitalised in the 
Neurological Rehabilitation Depart-
ment between 1 January 2012 and 
31 July 2013 qualified for the study. 
Medical documentation of 124 pa-
tients aged between 37 years and 
91 years was analysed. Data con-
cerning the type and location of the 
stroke were complete for all patients. 
The presence of dementia and depres-
sion was determined based on clini-
cal diagnosis performed by psycholo-
gists who used the following tests and 
scales: the Mini‑Mental State Exam-
ination (MMSE), the Short Test of 
Mental Status (STMS), the Hamilton 
Rating Scale for Depression (HRSD), 
and the Beck Depression Inventory 
(BDI).
The correlation between dementia 
and depression and the assessed var-
iables was determined using the χ2 
test and single-factor and multifactor 
logistic regression analysis. a statisti-
cal significance level of α=.05 was 
used. The results were presented as 
percentages and quotients of chances 
with 95% confidence intervals. Data 
analysis was conducted using the Sta-
ta 12.1 software package.
RESULTS
Data concerning dementia were avail-
able for 124 persons (94 men and 30 
women). Data concerning depression 
were available for only 72 persons 
(52 men and 20 women), as the pa-
tients were tested for depression later 
than for dementia. Mean age of pa-
tients tested for dementia was 66.2 
years (SD=10.02) for all 124 per-
sons, 65.7 years (SD=10.11) for men 
and 67.1 years (SD=9.58) for wom-
en. Mean age among the group of pa-
tients tested for depression was 64.8 
years (SD=9.38) for all 72 persons, 
64.5 years (SD=10.63) for men and 
65.1 years (SD=8.23) for women. Ta-
ble 1 shows an overview of the group. 
Dementia was found in 57 of the 124 
study participants (46.0%). a majority 
of study participants had primary edu-
cation (66.9%). a total of 108 persons 
(87.1%) had an ischaemic stroke and 
16 persons (12.9%) had a haemor-
rhagic stroke. Data concerning the lo-
cation of the stroke were available for 
119 (96.0%) persons, most of which 
(51.3%) had a stroke in the right hem-
isphere. Twenty persons (16.1%) have 
had more than one stroke. Eighty-
five persons (69.1%) were admitted 
to the rehabilitation centre within 30 
days of being discharged from stroke 
treatment wards. Eighty-nine persons 
(71.8%) had hypertension, 30 persons 
(24.2%) had diabetes, and 26 persons 
(21.0%) had aphasia. 
In the group of 72 persons tested 
for depression, dementia was found 
in 29 (40.3%) and depression was 
found in 28 (38.9%). a majority of 
the group (68.1%) had primary edu-
cation. Only one person (1.4%) lived 
alone. Sixty‑two persons (86.1%) had 
an ischaemic stroke, and 10 persons 
(13.9%) had a haemorrhagic stroke. 
Data on stroke location were avail-
able for 69 persons, most of which 
(52.2%) had a  stroke in the right 
hemisphere. Nine persons have had 
more than one stroke. Eighty-five 
persons (69.1%) were admitted to 
the rehabilitation centre within 30 
days after being discharged from the 
stroke treatment ward. Hypertension 
was found in 54 persons (75.0%), 
diabetes was found in 21 persons 
(29.2%), and aphasia was found in 
16 (22.2%) persons.
Table 2 shows the occurrence of de-
mentia and depression according to 
age, sex, education, number of per-
sons living with the patient, the type, 
side and number of strokes, time since 
last stroke, and the presence of hyper-
tension, diabetes, and aphasia.
Dementia occurred more fre-
quently among the older group than 
among the younger group (66.7% and 
26.6%, respectively; p<.001). Persons 
with aphasia showed dementia more 
Table 1
Characteristics of study participants
Persons tested 
for dementia 
n=124
Persons tested 
for depression 
n=72
Characteristic n (%) n (%)
Age over 65 years 60 (48.4) 34 (47.2)
Female sex 30 (24.2) 20 (27.8)
Dementia 57 (46.0) 29 (40.3)
Depression* 28 (22.6) 28 (38.9)
Secondary or higher education 41 (33.1) 23 (31.9)
Living alone 7 (5.7) 1 (1.4)
Haemorrhagic stroke 16 (12.9) 10 (13.9)
Left-sided stroke 58 (48.7) 33 (47.8)
Past stroke 20 (16.1) 9 (12.5)
Over 30 days since stroke 38 (30.9) 24 (33.3)
Hypertension 89 (71.8) 54 (75.0)
Diabetes 30 (24.2) 21 (29.2)
Aphasia 26 (21.0) 16 (22.2)
* data on depression prevalence in persons with dementia were available for 72 persons
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frequently than persons without apha-
sia (69.2% and 39.8%; p=.007). No 
correlation was found between de-
mentia and sex, education, number 
of persons living with the patient, the 
type, location and number of strokes, 
time since last stroke, hypertension, 
or diabetes.
No correlation was found between 
depression and sex, education, num-
ber of persons living with the patient, 
the type, location, and number of 
strokes, time since last stroke, hyper-
tension, or aphasia. Furthermore, no 
correlation was found between the oc-
currence of dementia and depression 
among study participants.
Single-factor logistic regression 
analysis showed that persons aged 
over 65 years had a five‑times great-
er chance of suffering from dementia 
compared to persons from the young-
er age group (OR=5.53; 95%CI: 
2.56–11.96). Persons with apha-
sia had an over three-times greater 
chance of suffering from dementia 
(OR=3.40; 95%CI: 1.35–8.59). Sin-
gle-factor logistic regression analysis 
found no correlation between the oc-
currence of depression and the ana-
lysed characteristics.
Table 3 shows odds ratio values 
for the occurrence of dementia, tak-
ing into account confounders. Once 
sex, education, and aphasia were tak-
en into account, persons aged over 65 
years had an almost six-times great-
er chance of suffering from demen-
tia than persons from the younger 
age group (OR=5.91; 95%CI: 2.52–
3.89). Once age, sex, and education 
were taken into account, the pres-
ence of aphasia correlated with an al-
most six-times greater chance of suf-
fering from dementia (OR=5.74; 
95%CI: 1.93–17.11). Once age and 
aphasia were taken into account, sex 
and education did not show a signifi-
cant correlation with the occurrence 
of dementia.
Multifactor logistic regression anal-
ysis among persons tested for depres-
sion did not yield different results 
from single-factor analysis.
DISCUSSION
Dementia was found in 46.0% of 
stroke patients, and depression was 
found in 38.9% stroke patients. Age 
of over 65 years and aphasia correlat-
ed with a high prevalence of demen-
tia. Study participants showed no cor-
relation between the occurrence of de-
pression and sociodemographic char-
acteristics, or between occurrence of 
depression and clinical characteristics.
The prevalence of depression was 
lower than in a study by Whyte and 
Mulsant22, which found that the prev-
alence of depression equalled 27% 
up to two weeks after a stroke, 37% 
up to six months after it, 16% up to 
a year after it, and 21% up to two 
years after it. The prevalence of de-
pression three months after a stroke 
was estimated at approximately 
27.3%.23 According to current epide-
miological data, depression occurs in 
30–40% of acutely and sub‑acutely ill 
patients and in 50% of patients three 
Table 2
Prevalence of dementia and depression according to sociodemographic 
and clinical characteristics
 
Prevalence
of dementia
n=124
Prevalence
of depression
n=72
n (%) p n (%) p
Age group ≤65 17 (26.6) <0.001 15 (39.5) 0.914
>65 40 (66.7) 13 (38.2)
Sex male 40 (42.6) 0.177 18 (34.6) 0.230
female 17 (56.7) 10 (50.0)
Education primary 43 (51.8) 0.063 17 (34.7) 0.287
secondary or 
higher 14 (34.2) 11 (47.8)
Number of per-
sons living with 
the participant
0 1 (14.3) 0.083 1 (100.0) 0.207
1 or more 56 (47.9) 27 (38.0)
Type of stroke ischaemic 50 (46.3) 0.849 26 (41.9) 0.187
haemorrhagic 7 (43.8) 2 (20.0)
Side of stroke right 32 (52.5) 0.112 12 (33.3) 0.303
left 22 (37.9) 15 (45.5)
Number
of strokes
1 47 (45.2) 0.693 25 (39.7) 0.715
2 or more 10 (50.0) 3 (33.3)
Time since stroke up to 30 days 37 (43.5) 0.506 21 (43.8) 0.231
over 30 days 19 (50.0) 7 (29.2)
Hypertension present 15 (42.9) 0.663 7 (38.9) 1.000
not present 42 (47.2) 21 (38.9)
Diabetes not present 41 (43.6) 0.353 22 (43.1) 0.249
present 16 (53.3) 6 (28.6)
Aphasia
not present 39 (39.8) 0.007 21 (37.5) 0.651
present 18 (69.2) 7 (43.8)
Table 3.
Correlation between the prevalence of dementia and sociodemographic 
and clinical characteristics
Characteristic OR 95% CI
Age group ≤65 1.00
>65 5.91 2.52–13.89
Sex male 1.00
female 1.81 0.68–4.81
Education primary 1.00
secondary or higher 0.54 0.21–1.36
Aphasia
not present 1.00
present 5.74 1.93–17.11
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months after a stroke24. The differenc-
es in data concerning the prevalence 
of PSD between this study and studies 
by other authors may, however, stem 
from different research methods25.
A study in China found a correla-
tion between the risk of PSD 14 days 
after a stroke and being a woman, 
a history of depression, and disabil-
ity23. Furthermore, a study in War-
saw found that patients who showed 
PSD symptoms had low education 
and low income, suffered from a se-
vere stroke, and reported problems 
in everyday functioning26. This study 
found no significant correlation be-
tween PSD and sociodemographic 
characteristics or clinical characteris-
tics. This may be partially attributed 
to a small number of participants and 
low statistical power of the sample. 
Researchers point out that studies on 
PSD are methodologically inconsist-
ent due to a large number of different 
scales used to assess the condition11. 
In this study, the presence of depres-
sion was determined based on clinical 
diagnosis made by experienced psy-
chologists using HRSD and BDI. Fur-
thermore, other studies take into ac-
count the effect of depression symp-
toms occurring before a stroke on the 
risk of the stroke itself and the devel-
opment of PSD symptoms27. The in-
terpretation of results obtained in this 
study was limited in that the study did 
not test whether depression occurred 
before the stroke or whether it was 
caused by it. 
As with depression, this study found 
dementia to occur much more fre-
quently than in other studies. For in-
stance, a study conducted at the Stroke 
Unit at the Department of Neurology 
of the University Hospital in Krakow 
determined that dementia occurred 
in 22.6% of patients21. Meta-analysis 
of studies on PSD estimated dementia 
prevalence at approximately 30%17. 
Patel et al.28 found that dementia oc-
curred in 39% of stroke patients. Dif-
ferences in the obtained results may 
be related to different characteristics 
of the study participants (age and time 
after which the study took place fol-
lowing a stroke) and to different di-
agnostic methodologies for dementia 
(cognitive, psychiatric, and neurolog-
ical assessments)17, 29.
Excluding patients with aphasia 
from dementia tests may result in an 
underestimation of dementia preva-
lence17. Patients with aphasia may not 
show dementia symptoms, but may 
perform worse in dementia tests due 
to their limited ability to understand 
and communicate information. In this 
study, patients with aphasia were test-
ed for dementia, and a correlation was 
found between the occurrence of de-
mentia and aphasia. 
This study confirmed the correla-
tion between age and dementia. De-
mentia occurred more frequently 
among persons aged over 65 years 
than in younger persons. This re-
sult is consistent with a meta‑analy-
sis by Leys et al.17, in which age also 
constituted a determinant of demen-
tia. The CASCADE study conducted 
among persons aged over 65 years 
showed that the prevalence of cog-
nitive disorders increased with age30. 
This study found no correlation be-
tween dementia and depression.
CONCLUSIONS
Dementia and depression occur in 
stroke patients. Dementia is more fre-
quent in persons aged over 65 years 
and in persons with aphasia. Because 
depression and dementia constitute 
risk factors for the re-occurrence of 
a stroke, and because persons with de-
pression or dementia display higher 
mortality than persons without these 
disorders, both depression and de-
mentia should be diagnosed and treat-
ed early to prevent their effects. 
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